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e ecce-paper-comp-2022-01

o Deep Learning-based Muon Identification for the ECCE Detector
e ecce-paper-comp-2022-02

o Al-assisted Optimization of the ECCE Tracking System
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| Status of ecce-comp-2022-01 QAI

e AlWG met on March 25

e Alot of work done on the PID and on the physics analysis of Time-like
Compton scattering (TCS) in u*u™ (see reply to DPAP)

o Analysis, results and figures available. We have not written an analysis
note for that yet so we are writing the paper “from scratch”.

Contents

e Defined structure of the paper and
identified key people to distribute work:
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2 _The ECCE detector (Bill)

o BNL, CNU, Glasgow, JLab, MIT, 3 The lepion reconsirucion (1)
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 Timeline of ecce-comp-2022-01 .

e Complete narrative in ~2 weeks

e Presentation to Biweekly meeting
in 4 weeks for internal approval



| Status of ecce-comp-2022-02

e Advanced state already. We started from the existing ECCE
and presented last year in many occasions.

e About 15-16 pages excluding references

Abstract

‘The Electron-Ton Collider (EIC) is a accelerator experiment proposed to study the nature of the “gluc” that binds the
building blocks of the visible matter in the universe. The proposed experiment will be realized at Brookhaven National Laboratory
in approximately 10 years from now, with the detector design and R&D currently ongoing. Noticeably EIC can be one of the
first facilities to leverage on Artificial Intelligence (AI) during the design and R&D phases. Optimizing the design of its tracker is

2

e About 15-16 pages excluding
references

K P p| tly working on
I importance for the EIC Comprehensive Chromodynamics Experiment (ECCE), a protocollaboration that is proposing a y y g

detector design based on a 1.5T solenoid. The optimization is an essential part of the design and R&D and ECCE includes in its .
structure a working group dedicated to Al-based applications for the EIC detector. In this note we describe an unprecedented stu .
in the detector design of larg ¢ experiments using Al that has been accomplished during the detector proposal. This study th I S
required a complex parametrization of the detector system simulated with the FundAll framework. Our approach deals with an -
optimization problem in a multidimensional design space driven by multiple obje

satisfying several mechanical constraints. We describe our strategy and show results for the

design can be extended after the detector proposal to other sub-detectors or system of sub-detectors to optimize the pe:

the EIC detector.

.
Keywords: ECCE, Electron lon Collider, Tracking, Artificial Intelligence, Evolutionary, Bayesian Optimization. O M I I Re I l la
- )

Contents to detect electromagnetic and hadronic showers and complete
information on the particle flow which is essential for certain
event topologies, e.g., those containing jets. The optimization

C .
_ ; of the EIC detector is of utmost importance during the design
2" Al:assisted Defector Desigr and R&D phases planned in the EIC schedule [4]. .

SR S e ECCE T T TRig Atificial Intelligence (AI) can provide dedicated strategies
6

for complex combinatorial searches and can handle multi-
objective problems characterized by a multidimensional design
i Pl space, allowing (o capture hidden correlations among design
= parameters. ECCE included these techniques in the design - :
E Perspeciived workflow during the detector proposal. This Al-assisted de- . O IS I n g eX
sign strategy can be used at first to steer the design. After the
§_Summary technology choice is selected (based also on the important in- 5
sights provided by AI), it can be further utilized to eventual
fine-tune the detector parameters. During the detector proposal
the design of the detector has been a continued optimi;

System
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| Timeline of ecce-comp-2022-02 .

e Aiming for internal review and
presentation in 2 weeks at the next
Bi-weekly Meeting



